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S T E L L I N G E N
behorende bij het proefschrift
G E O M E T RY A N D T O P O L O G Y I N AC T I V E A N D D R I V E N S Y S T E M S
I. Geometry can eliminate the threshold for active flow in a nematic, leading to flow for
arbitrarily small activity. In the case of an active nematic confined to a surface, if the
Berry connection is taken to be the active force, then active flow is guaranteed if the
Berry phase is non-vanishing.
Chapter 2
II. In the living liquid crystals experiments modelled and explained in Chapter 4, our theory
predicts that the spiral geometry should exhibit another annular flow of opposite sense at
the edge. In addition, annular flows in the bulk are predicted only for pusher swimmers
and have opposite chirality to that of the nematic substrate.
Chapter 4
III. Topological mechanical chains with rotors have a real-space topological invariant, the
dynamical winding numberW, which characterises the flipper phase (W = 0) and the
spinner phase (W = 1). In order to transition between these two phases, the chain passes
through the superspinner phase, which has dynamical winding numberW = 2.
Chapter 5
IV. The swimming result of topological mechanical chains depends on the phase of the
chain, along with whether the number of rotors is odd or even. This resembles certain
features of the Altland Zirnbauer periodic table of quantum topological materials and
may suggest a deeper connection between mechanical systems and topological materials.
Chapter 6
V. In their study of active flow in a cylindrical capillary (also shown in Fig. 10 of Chap-
ter 2 of this thesis), Ravnik and Yeomans report that “... upon increasing the activity,
we observe a transition to spontaneous flow." This raises the question of which factors
determine the activity threshold.
M. Ravnik and J.M. Yeomans, Phys. Rev. Lett. 110, 026001 (2013)
VI. Peng et al.’s explanation of the motion of bacteria in the spiral geometry of chapter 4
of this thesis, given in Science 354, 882 (2016), ignores the different orientations of the
bacteria and the nematic substrate.
C. Peng. T. Turiv, Y. Guo, Q. Wei and O. Lavrentovich, Science 354, 882 (2016)
VII. Lauga and Powers’ conclusion, that bodies with a single degree of freedom deform in a
reciprocal fashion and cannot move on average, is premature.
E. Lauga and T.R. Powers, Rep. Prog. Phys. 72, 096601 (2009)
VIII. In a topological mechanical chain, displacements and kinetic energy propagate by means
of non-linear solitary waves.
B. G. Chen, N. Uphadhyaya and V. Vitelli, Proc. Acad. Natl. Sci. 111, 13004 (2014)
IX. Did Rudyard Kipling know about topological mechanics when he explained the evolu-
tion of the armadillo in his “Just So Stories"?
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